Introduction -The elastic moduli of fcc Mn-Ni alloys show large anomalies at and below their Ngel temperature TN due to either antiferromagnetic ordering and/or to a structural transformation which occurs concurrently with magnetic ordering [I -61. Tie latter transformation is of a displacive type and is often called martensitic 161.
Single crystal elastic measurements have indicated that the C' = (Cll-C12)/2 mode is highly anomalous whereas the CL = (Cll+C12-2~44)/2 and the C44 modes are less strongly affected by the antiferromagnetic ordering and the associated structural transformation [5 -61 .
These alloys exhibit also pronounced internal friction anomalies at and below the N6el temperature [I -5, 7 -91 similar to Mn-Cu alloys where the occurrence of high damping 11, 7 -91 is both promoted and complicated by the decomposition into a coherent two-phase structure according to a metastable miscibility gap [lo] . In the Mn-Ni system a corresponding miscibility gap does not exist. In both the Mn-Cu and 1Mn-Ni systems the tetragonal or orthorhombic distortion of the fcc lattice concurrent with the antiferrornagnetic transition has been shown to give rise to a high internal friction peak (Q-1 10-2) near O°C. It is concluded that this peak arises if the lattice distortion leads to the formation of a high number of twin domain boundaries [7 -101 which are arranged in a characteristic lamellar microstructure.
Experimental -Polycrystalline Mn-Ni alloys were prepared containing 14.3, 18.3, 20.6, 22.4 and 31.7 at.% Ni. Single crystalline specimens were grown by the Bridgeman technique with compositions 15 and 18.5 at.% IJi respectively. All alloys were quenched into water after Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1983968 a homogenizing t r e a t m e n t a t 350°C.
The e l a s t i c and a n e l a s t i c propert i e s of t h e p o l y c r y s t a l l i n e specimens, E l G and Q-1, were determined 'using a T e c t a n e l a p p a r a t u s u s i n g specimens w i t h dimensions 50 x 5 x 1 mm3 o r a F o r s t e r Elastomat u s i n g samples i n t h e form of r o d s .
I n t h e former equipment an e l e c t r o s t a t i c d r i v i n g and d e t e c t i o n system i s used w h i l e i n t h e l a t t e r euqipment an e l e c t r o m a g n e t i c system i s employed. The anomalous behaviour of E and G below TN, a s w e l l a s t h e i n t e r n a l f r i c t i o n peak o c c u r r i n g a t m O°C, i s a t t r i b u t e d t o t h i s mechanism.
For Mn-14.3% N i and Mn-18% N i , t h i s i n t e r n a l f r i c t i o n peak i s very l a r g e , Q-' , , , The behaviour of C44 (Fig 4) is totally different from that found for G (Fig 1) . We have no rigorous explanation for this discrepancy.
E v a l u a t i n g t h e a c t i v a t i o n e n e r g y , H f o r t h e O°C peak u s i n g t h e p e a k s h i f t method ( H s ) a s w e l l a s t h e h h f -w i d t h method (H,) we o b t a i n s i m i l a r r e s u l t s a s t h o s e o b t a i n e d by
Possibly the measurement done for polycrystals contains a large nonintrinsic A E effect caused by the generation of a large anelastic strain due to the presence of a domain structure (Pig 5). At ultrasonic frequencies,on the other hand, the domain boundaries may not follow the stress wave and the A E effect does not occur. CL also exhibits a positive exchange contribution (Fig 3) .
Single crystalline elastic constant data were reported by Lowde et a1 161 for MnNiC alloys. These authors were able to measure C' in these alloys which showed a marked softening of C' on lowering the temperature. Moreover, a peculiar behaviour of C1, was found by Lowde et a1 f61 in that C I I became soft on cooling and In that C l l had a lower value than C44. In this respect it should be noted that not only C11 and C' behave anomalously but also C44. When comparing C44 with other materials, it appears that C44 of Mn-Ni alloys is unusually high. Fig 5 shows the microstructure of the Mn-15% Ni single crystal exhibiting a banded microstructure. The characteristic variations in band width are due to both sectioning effects and true differences in the average density of twin domains. These differences arise from local variations in the magnitude and direction of transformation strains which increase along with the tetragonal (orthorhombic) magnetostrictive distortions with decreasing temperature. Consequently, the mobility of the boundaries (and their node lines) is expected to be a strong function of temperature in agreement with the evidence that can be derived from the internal friction behaviour.
